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(54) OPTICAL COMMUNICATION DEVICE, OPTICAL TRANSMITTER AND OPTICAL RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an optical 
communication device capable of realizing a stable operation 
by keeping high dispersion resistance stable in a large power 
range of incident light, facilitating the design of an optical 
transmission system and speeding up the introduction of the 
optical transmission system, and to realize an optical 
transmitter and an optical receiver composing it. 
SOLUTION: The device is provided with an optical 
transmitter consisting of an optical duo binary signal 
generating means for generating optical duo binary signals 
and an optical modulation means for returning the optical duo 
binary signal to zero by adding an alternated optical 
retardation to it to transform it into a carrier suppression 
optical duo binary signal returned to zero and then 
transmitting it, an optical transmission medium for 
transmitting the carrier suppression optical duo binary signal 
returned to zero, and an optical receiver consisting of a band 
dividing means for receiving the carrier suppression optical 
duo binary signal returned to zero and then for dividing and 

outputting two optical duo binary components in the spectrum component, and an optical receiving 
means for receiving either or both of two optical duo binary components. 
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[if 2 ] fit jris i tciemoftans ga> t $ n 

#M L X ffi * -f 5 *f«3MM ^® i > 

[ 111**3] %7~*/<-<-tym^-$:»E.J&-fZ>%:7 ! ^ 
fC^SLfctefBMSriOxTRZ-ftlU *t!)T«l)±RZ 

ftulE^r^ V 7«lff R Z t y Iff ^Ai 

»Sr^«L-Cffl^i-5Hir«^W^»:i:» WIS 2 otfjftx 

[1***4] 5VHC||&5ii||fSi!!£is<E>3rir I* TfllJER 

z-fb*^^ ^<-r y *«»<*>»#* 3 k. 

mmmytmrnrnt. 30 
fluteitmco^fto^-r y TW/ERz^ftT^^w-^y 

tfrie«»:o«*©*-r y TWER zfls3te^~tf-'<f y 

TffllJIRZ<t:3fe7 ? ^^'l'^ym^-SrA^L, 
=frJ£ft«D=*-V y TfllEER Zteifex^'W "t- y ft 

n-e*tst(ti-5«[»«>!i*js 3 KE*w>3te£{i«£ *:« 

x.fcriSr4#mi:-rS3feiift^S, 40 
[!S**5] W*qH^IE*<03feiH«»Sfclifll*« 

l/-h£Nbit/s iLfcitK. HufSjtx^^-Y-^y 

tlMSrflDx. ||;9SU§&^mNHz<7}R Z^A-;*<l; Lfc 
yrftEERZteJfcT^^M' t!)(lft^t5« 
rit-e*>5ri:SrW»i:-rs*aH»». 

[is** 6 ] is** i Kfe«o3fei§{igg£fctefS** 
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[IS** 7] »#qU KfctttfJftilfffSitfclSi^T, 

ime*'e'**«tt, ft** 6 f-ieaw** ««i(s#s© 

[ft** 8 ] s*** 2 KEit<0**flttl* fcf4W*qi 
3, 4 {;Lfefi<03teiiff^Btf>3fegffS§»;i:}o<^T, 

T-Huie 2 owptx^^w ^ y f&ftv^n^^'mM.m^ 

[1***9 ] f*** 2 k:C««)*Sflr«*fctt»*5l 

3, 4icfe«ro^ii^f^a<753tS:^ftl^c^o^^T, 
flws-c *>.5ri:$:<i*«i:-r5 Ttsft §§o 

[!»** 1 0 ] ft** 2 KfE*£<E>}fcS«S!* 
*3, 4(ife*<©3fc3§<BigB»^g{f^k::fy^T. 
ftufEftSffi^Sli, ftt^2oc07t7 ;: ' ; x^'<-r^-y^^^ 

[f*** i i] i***2(cte«ico^tsj*^*7tf±f** 

*3, 4tcfE«c<753tiimi?BW^S{f^^*3V>T, 
HfflE3tSm^^f*> mJfe2orojtr^^<^-^y^w 

[«** i 2 ], s«** 2 Ktettwft^f 2§ £ fciil** 
*3, 4lcfE«S03tilif3SBw3tSft^fc:*JV>T, 
BSta^;S{l^Sf4, buIS 2 offljtr^^^ y &9r<K 

[0 0 0 1] 

[0002] 

yjb* i: <r>m^-ftm \z. x s mjensivfi § 1 # e r -reatfiw 
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[0003] ro»a*»«kte < t5*{tS:»ff-*-5fcft 
td, «x.tfiai 6 misfit'? =l*s< 

-ftyg»*a^M*ilT^5 (M?9- 2 3 6 7 
8 1 *H*«) o 

[0 0 0 4] @16I^^T, 2ffiC07 :f — ('<>f 
y «#) J*. W#««He1S|7 1 tCA^$tLT3ffi^^ 
fic^^hSo :07aWt9 ft 

ft, StISSfi[E]SS7 3 - 1 , 7 3- 2T-«F*WJISSiX^ 10 
*SI7 5*><ba;fi$ft5£^3fcte. r^SWcfifg^K 

1- y \t #k8e* * ixx*eis«* 3 tc^ai s n 

S:WNlElt&8 2t«S4t, Kfc(H]S§8 

[0005] 5 ftft^avM -j-y eauifrsr* 20 

r iriSffl^ftTV^ (K. Yonenaga et aL , Electron. 
Lett., vol.31, pp. 302-304, 1995) 0 
[0 0 0 6] 

»*i»*36s«'>i-ara«3as*)ofc 0 inn 

^tyfiS^Si, -»«4NRZ*3itfRZ«ftJg 

^ll**«r«f. m?tt, V^i*ixt>fflSf4>1R^+2ps/n 30 
m/kmOi/V^Vwe— K7r^f^ 100 k m 4:3^*131 1 ^ 
$r^LT2^^0e^^^7tgg<7)r-rr^P^bl d BO 

[0 0 0 7] 0 1 7lc:fe5^-t\ A**3te'*!7 — asOdBm-C 
te. NR Z?ftI^j:R Zi^Ctt^t^ 2§0» 
SHftaSvtU 3tfa^Wtyfii*a«NRZ^ 

tz. Z<DkZ<DMmftWtmZ&& Ops/ran T*£>5 0 40 
[0 0 0 8] L^U 3t7r-f ^Att3t^!7 

tfc/^Ops/nm JCioV^T* U < ^ti"4p ttt, 

A»*^17— 5dBmSrffix.fc5a 9 T% T>f BBP*{bd s 
1 d BSrSiBi-^o 

[0 0 0 9] — NRZ • RZff*»am 

7FU i£3fc'<!7 — (OdBm) id*5l/>T*iS^-Cfcofc 
Ops/nm tt^ttiB^^-^voMS^^ 9. 50 
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fc, 4>»W*e#t>. *^a*/<* + yfi^^K:Jt'< 
Tl/4^1/8 i:#Wfc:/h£VM©-e, 

[ooio] ^t/^tyg^^ 

NRZ • RZW#JK«*:fflV^ea£*a;T?tt, i^^Alt 
^^Acosgff-T*^, At^^°y-^#LT^Kj-rsg 

[ooii] ^fc, jteai^xAoaitA^F^tt, 

fc*S"5Mfc« (—jttttteW: Ops/nm N iSfllfll*fc*-r — 

^SCSrfflV^fcJteai^^^ AT**, try h h^e^ 
£§gf Srf&J BRi" 5 i ft 5 o 
[0012] Sfc, *7^^ty^*^ NRZ 

5 0 -ftte. steals* ^ a <a££SJBK:3£W Sr#fci" 
[0013] *»9itt* J^:v^At^7t^^ 0 ^7— f5H(cio^-r 

[0014] 

ftx^'M y it -^tr^riii-s*^ » y it-^- 

±&¥#k. Jt^a.^-Y^-yfS^cSfftbfcffiffiSS: 
*Qx.TRZ<fbU vm&RZit^t : r^^y<4^- ] J 

LTisw -r * tt S 3fe3l 

ft**:, ^-t y rffliEERzfk^^^-r^-ym-^^e 

t!ilf^A^L, -^60^-<^ h/u^5> c f 3 ^2o<7)^:T f 

2 o(Otra ^<-T y ^0-*r^ fcfi^SrSft-r 

[0 0 15] rtt«cj:9> 3t7r^^03fefeaifflE*«r 
6^t§^r-V y TfllERZIttf^^q -t- y (f^-liR 
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[0016] ; 

[5Sffloltlfeo«ffi] (* l toUJtJBffi) HI 1*4, 

[0 0 17] dHdjo^T, **W(03taifi8«#4, #x 

3.*/<>r y y 7»ERzft3tfa*/^ -t- 

yft*fc*»UTiSflir5*iS««li:, 3team«ft:3 

[ooi8] *a6flr»itt, tej&bwmtoyt?*.*-'** 
t, **$nfc3t^*^<>r^y«#*-S£#bfcffitaii 20 
y W^KgEffc*- 5 jfcKM^ft 1 0 ^ i 9 * tt 6. 

[0 0 19] ftfeiilSEft: 3*^*4, -5Mfc^7 h7 7-(s< 
(DSF) , £fc*4 1.3/imSO'>ym-K77^ 

[0 0 2 0] ft^f 3*2*4, e^^^/c^-r y TfflEER 

74^? (AWG) <CifS:fflV^5>Ci:^-C#So 3fc§lf 
3MB: 8 0 14, Hi 6 tc^i-J: 9 fcftlftttlslBS 8 1 , BRBU 

~*'M^yj*#£#ttgE*. BH3«£, fltfBR*51-S 
r£tc4i9, x:O2ffi(^x-^if-§-^m7ti-5 0 fc*5, 

sG[agS8 3*4, ^fg-sioat^^^^^ym^ 40 
7 0 <ow#««Msi»<o«*«^ 4 r> ; FSft8'D t *> 

[0 0 2 1] H 2 (4, 3t2Hf 8 1 0«^J^^i" 0 fc*: 
U B2(a) Itt^fgl^Il^R 12(b) (4 
«3*i-**iSfS»l^»2<0«fi8«**-r. 12(a) *C 
*51/>T. ftx^*"^ + y 7 014. W»« 

tftlslife 7 1 , ffiffiKteSSS 7 2 , JgffisBfilElgg 7 3- 
1, 7 3-2, -W&£L<di> y V^M3t^PSS 7 

tL/c 2M^X-^{f-^- (^^-^-yft^-) «:W*HMfcls]g§ 50 
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7 i t3io7a*^ty «*KSEifeu 

*c4 o^a^M^yflr-^tr^riti-a, **w*ifti 

*y$\%% (fi&JAtfjEffiSE) CLKt^yv-ayyUili 
9, ar^yTflJBERZ-fkJtT'a^W-t-y 

[0 0 2 2] J^T, El 3, 4^#SIT, **Jfi»UB^ 

Srtojt^a^-f -^y «**s^a*Jxa. tf*jr>S 

i: # <7> ft h>u§:l2l3(a) d^fo 

[0 0 2 3] r^Ttx^^-Yi-y If -S-S:5t^iH^S 1 
0 ir?y'^^?W&VLVm \ l) f-A^U IS1JWL 

tz?u (clk) ~Q~f v v-3L tta 
t^r^^j: 9, =*^y 7»EShfcRz«t (**y 

TfllffRZttfat/Mtyfft) l£^&£*L6 0 - 

iE»Sta*4. v^/Nyxy^ajtJBSi kdVtecdi 
-3iS^-T5o -<£>4 5teJB»*ix6^y^y*>yffl 

[0 0 2 4 ] Hi 4 (a) *4mj©o3tx^^<-r^yff^ 

(b) tzTjk-tx. o\^y'^y^ymit^m$5i 10^ 

9, 0 4(c) K^l-fy hWffifflSIS:toRZ«*3as» 
[0 0 2 5] rr-c, ^ys^y^i/ymyt&mgsi 1 

*4, A**^**^ + y«*<Otrs/ h h<7)^(7) 
^ n y ^ ft f T^y yyl/IK J r 
O3t^IH»OW«9 5SU«Ftt*cJ:0. #b*l5RZ/^ 

*4^ 9 is Lia«»^ A^5t7^ -t- y <t tr ^ h 

^ — >) ^Tfe^^^ h/^^lH3(b) l^Tjk-to Ctb*4, 

S/^^ai^^a3t*H»l 10|g»mm^, 

(^toV 7i «t 5 if2fff^>S(S (peak-to-peak) (DIE 

SStlti^t^fo^o x^--^^it^2/3 

■^yft^^Rzfk-r^^^iCct 9, *ea6«t*3^-eo 

ifc z&itx^? hyH4^r^ y r^:^«ijE$tL, 
o 2 o (D * x » jf ' <4 -r y * c 4 9 m & $ a r v ^ 0 
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[0026] ft&mm» 3 srea&sttfc*^ y 7»er 

**ft*r, fiiSftO 2 oojfif a */ V t y 

R Z flytf* y fS#Sr««»W*i" tcs^t i-s 

[0 0 2 7] 1 2 El 1 tC^-T 

jtiatgiit [112(b) ic^i-iptc. il«3t3tjH 7 "5 

^la's^ft* (CLK) T^yv'a.r/HElbL. 
^y/Nya^fi**IHl7 4 «:fi«mft|p||« 7 3- 

1, 7 3 - 2 75^m^^tL^^^^<^^yff-^--r > 7 p ^ 
[0028] ^^b\ mm3tytm7 

5 10 (^y^x^i^aftll) 
(Cf-txT, 2^- KISS*- Kn y ^ l/-f Srffll/^r 

[0 0 2 9] (12 OHlS^ffi) HI 5 ttu *^0J^5tii 
(3tiS{8«) 0JB2 03M6»tt«r«-*- D 1*Wtm 

^n^/^ff-^ (CLK) <0«jft»d«*45 D 
[0 0 3 0] ^1 OlffiflTlj:, 3tSE«*a 1 0 3r« 

^{f-§- (CLK) OJl«»fi, 7fex^^<^^-y ft #4 

*¥S7 or^^^ix^Tt^^^w^ym^-ot^y h 

ERzttf^t^ -r y m-§-£> 2 o^ra^^ 1- 
v f&ft<om&mm*. me ( a ) ic*i-± o\cyty*^*s< 

4'}-yttt$'<D\*<y h h^Nbit/s t Ltzk #^NHz 

[0031] — /iswtcrt. *f a ^>fty «*0>try 

hU- h^Nbit/s fcUfcttK, Ty/v^i^i* 
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^flmN/2H2 (rn^IE^S^) iLtfe«t^. Jg 2 <7> 
tm&%l<D? v (m=2) X^^y^y^^Vm 

t-ct *9 . 16(b) tC^-Tip^s t^ft5^y7» 

erz itytT*- -r y ft 2 rxnfcrzL -r 

yj«i»oj||«ftS6f4. JBlOK«»lB^»U"C2« (2 
NHz) ^-tSCirriS-e^So L^ot, 2 CO 

10 *?«#»3MS: 2 0 -C#3t^ a ^ y tfc5>2rf4£tit-£ 

[ 0 0 3 2 ] (jg 3 (DmMWm m 7 tt, *^0JO7feii 

[0 0 3 3] *HJfi»JB^3tS«« 2 ft, 
2 0 -Cflf«#« Lfc 2 o^Jftfa^^f -J- y 

<f#l£8 0aH 2o<03t*«E]BS8 1 - 1, 8 1- 
2, jDHlnlSgS 4, taSiJlHlSSS 2, R££(Hj&§8 3l^«t 9 
ffif&£tlZ> 0 2o03t*j6HB8 1-l, 8 1-2ii, 
WitfP I NS©7* h^*- KfcfflV\ lUCiti^® 
te£<bo 0 ^(0«««***P»ia*8 4-eJP*UT«W<J 
[H]Sg8 2^A*i"5«*"C*>5. 
[0 0 3 4] *HJ(|0Ktt<7)»flFteoV^Tia8S:#flHU'C 

30 <fS§2Mg{t£*U SWJ¥i2 0t*2oO)tfa^ 

5 0 2o<7}ft^tfv<^y/£$H*. 7t^iSlH]K8l- 

1, 8 l-2T^n**tt»A^«ft«^«»Stb5 0 
rCT% 3teJ$i£lH]&8 1 - 1 , 81- 2CDm^)M^^^: 
tU^ttVl, V2 ^-T^o M[H3K8 4tij:, 2oOlt 
if^-?r^DSi-^r ^(CJ: 9. *D||[«flr<DJB«tt VI +V 
2 i4oT*#<t5^im-5. ^ixtcj:9, iaS'J 

40 [0 0 3 5] (*4<^HJ6JglS) B9(t *3gW07tii 

[0036] *HJ6»i»o*«fs» 2 ««»w^a 

2 0 T-^i^f 1 ] Lfc 2 OCDftT^^M y ^IrSfl 
tS*a«fa8 0b*«x.fcwi:S:««i:t5. 3tS 
im8 0b(t 2o03t^KlH]K8 1 - 1 , 81- 

2, M^[e]S§8 5, iaSi]0S§8 2, Ste(H]^8 3^ X 9 
50 «^$ft5o 2o^«8 1-l, 8 1- 211 



( 6 ) 

9 

fflzi&P I NS^7^ Y¥^isr— KSrffli/\ 
«tt*rt>o. ^^«ftig#«rtt||[|BlK8 5t?»J|Lt« 

[0037] mT\ 0io Sr#flH LT**JSJBfflo«i 

co^x-^/W^y/£^c#f,£*u -tix-fix^BtLT 
tt}^£ix5 Q 2o^#r~:*'M^yiS#te, 3t««(E] 
&8 1-1, 8 1 - 2 -c-tix-?:nsts:^«*fs 10 
£tiz> 0 ft^iKinass i - i , 8i-2coa^? 

MI^^n^tLVl, V2 ti"5 0 fcfcU 2o(7)tt{f 

«W#S:»l|Li-5ci:fcJ: 0, MffflT -S§-<7}il*Itevi - 
V2 i*ot*#<t5cim5, rtucj;^ i$ 

[0 0 3 8] (*5<7>3IJS»«B) HI ltt, 20 
iiffSK (**{!») o*5©JBBHIWt. *HJfi 

[0 0 3 9] *HlfiJB«03tg«« 2 w«^ad^a 
2 o -o»«#« ufc 2 oco^tx y rit^titw 
^g«i-a*g«#®8 o- i, 8 o - 2 ^ffi^. — 

5 0 #3fcS«#S8 0- 1, 8 0- 214, "ttl^tlft&i 

[0040] *3tjfi*«o**3tflr*«oi!if^tt, mi 
o T^^»j^tL7t 2 oto^tx^. y /£#£*3te 

§fl¥f£8 0 - 1 , 8 0- 2 T^ft^Lgft t \Z 

[oo4.i] (mennmmm) 01211, *»w^3t 
[0042] *nj6jK»o*afts 2 «, j#a 

2 0 Lfc 2 o©3fefa^/<-i' 7" 

J*#I4, tH^3fe»tt¥t 2 1-1, 2 1 — 2 X'i 
<Z>-8B£r#ttU Jt^' 17-* = ^ Egg 2 2- 1, 2 2 - 
2-ejt^!7-S:iB!j«UTM»lHlBS2 3 KA^I"-*),, Pm 
(ElSS2 3(i, 2o«^N , 7-W?QA;S^t- > A^tcom 50 
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1 fc* J: 5 fc#«#M*» 2 0 &»]»-*" SflWfc 

fflV^, 3t^?©2 1-1, 2 1 - 2li, 5t7T-r^< 
§! i> 7* 7 * fc fig^KMM 5 7 - V ^: 3fc fc'- A ;* 7* 
y -^^^t'^ffl^5 0 3t^!7— =&-^1eISS 2 2 - 1 , 2 
2 - 2(3:, **SEKHa»**fflv^fc*^!7 — «r»JEi-5 

[0043] /ife, jtsfs^© 80dt mi <nnnm 
mcr>xo t-nF«c^fi ufc 2 -a©*?* a:iv<>r 7- y 
— jg 3 *j«tt>*^4 omfej^rffi© 

1 p ic 2 oro^tx^. xj-'M 7- y ^Sr^tL-t'Hm^t 

x o \z 2 00*7*3. *-/<-r y ^^^H^ixmmt # 

[0 0 4 4] ^Ig^-f ij^® 2 0 t LT7 U-figig 

mmVrfe+Wy 4 si-* (AWG) -SrfflVNfc^-g-tdfi, ^ 
*S^fd Lfc 2 on^tT-'^. -r y eg^o^^y — cofr 

/45ft 45 J; o izftmfr&l^® 2 0 SrM»-T5*J*i 

rflB) asHjfetfcsw-c, 2oco3tr : '3.^-^<-i'-^y^ 

tgfc*74^-efe5o Lfc^oT, AWGiLt, ^f+!)7 
[0 0 4 5] (^7 <D-$mW&) HI 1 3 H N *^0^<O3t 

[0 0 4 6] 7fci£ff ts 1 - 1 ~ 1 - n (i, ^rn^ptT 1 ' 

a. ± y ft-§-^^g 7 o ax xf-x&m^Wt io\z 

£9 *tt-Pixa<CSS[*ro^ir y TWiJERZ 

flffiRZ fk^tx^. ^-/<^ 7- y (g ^-«3t-g-&#© 4 

z££*U ^ix-?ixSt^-rS3tSffi^2 - 1 — 2 -n(cg 
<f 7feS{fts2 - 1~2 -n(4. S«^HfS2 

0*5it>*JtSm^8 0 c {c:«t <9tSfi)c$3XS 0 
[0 0 4 7] ft^l 8 0 c 14. * 1 (D^mmcDX 

o ic&mftm ufc 2 o(Dptx ^ sj-'M -r- y ^<d--)3<o 

2 oOJtx = ^-f 7" y *^Sr*Jx-P*L««l«*lcaEift 
2 o<7>pt7 a. *'<-f 7" y j«»Sr -tft-t'*T.««Ht *ta5* 
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[0 0 4 8] (II 8 <fcHJ6»ffi) m 1 4 tt % ^^Oft 
[0 0 4 9] *|l*»l^»*K:ov>TB 1 5 SrgWH L 10 

TKi^i-^o starts i i o-ett, mi s 

(a) tCTF-fJ: ?tC*^ y TWflERZ<b*7 f 3.^^-J-y 
ftl 2 03iftfflF*ft2: UT, (2115(b) |H/Tt±5 4* 

^ y rjqii±R z ftjt^a d-x<>r y \t%-<D^m^\^t> 

*fcfcOS:ffl^5r ttcj: <9 1211 5(c) tc^-TJzpic 

[0 0 5 0] ft*5, Jg 7 (DMIfcJ&mcO&M^mtemis'X 20 
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